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[57] ABSTRACT

A component supply apparatus for sequentially supplying
components to a predetermined position by separating a
covering tape from an accommodating tape. The compo-
nents are accommodated in the accommodating tape at
predetermined intervals along a longitudinal direction of the
tape. The components are covered with the covering tape.
The apparatus includes a reel around which the separated
covering tape 1S wound. The reel includes a reel body having
a winding barrel removably mounted on a driving shaft and
a guide flange positioned at one end of the driving shaft and
a guide flange positioned at one end of the driving shaft. An
inelastic auxiliary ring is provided so as to wind the covering
tape about the peripheral surface thereof. The ring includes
a rotation preventing portion and is removably mounted on
a peripheral surface of the winding barrel.

- 15 Claims, 9 Drawing Sheets
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1
COMPONENT SUPPLY APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a component supply

apparatus and more particularly to a component supply
apparatus for sequentially supplying components to a pre-
determined position by separating a covering tape from an
accommuodating tape, while the components accommodated
in the accommodating tape at predetermined intervals 1n the
longitudinal dircction thereof ARE being moved with the
components covered with the covering tape.

Referring to FIG. 1 showing a component supply appa-
ratus of an cmbodiment of the present invention and includ-
ing conventional portions described below, an example of a
conventional component supply apparatus of this kind 1s
described below. Components 1 accommodated by an
accommodating tape la are pulled out along the upper
surface of a component supply guide 2 and moved toward a

component supply opening 4 of a cover 3 covering the
leading end of the component supply guide 2. While the
taped components 1 are being moved, a covering tape 1b is
separated from the accommodating tape 1a accommodating
the components 1 and wound around a winding barrel 6a of
a reel 6. As a result, the accommodating tape 1a is fed to the
component supply opening 4, with a component accommo-
dating portion 1c thereof exposed to the outside as a result
of the separation of the covering tape 15 therefrom. In this
manner, the component 1 is picked up through the compo-
nent supply opening 4.

When one type of components are to be replaced with
another kind of components, it is necessary to remove the

covering tape 15 from the reel 6 around which the covering
tape 1b has been wound.

In order to facilitate the removal of the covering tape 15
from the reel 6, a reel body 6¢ comprising the winding barrel
6a of the reel 6 and a guide flange 6b positioned at one end
of the winding barrel 6a in the axial direction thereof 1s
separated from a driving shaft 64 and a driving-side guide
flange 6e. Then, the covering tape 15 is removed from the
winding barrel 6a of the reel body 6c¢ separated from the
driving shaft 6d and the driving-side guide flange 6e.

The covering tape 15 is wound around the winding barrel
6a by separating the covering tape 15 from the accommo-
dating tape 1a. Thus, separation resistance is applied to the
covering tape 1b. As a result, frequently, the covering tape

1b 1s wound comparatively tight around the winding barrel
6a of the reel 6.

Accordingly, the covering tape 1/ cannot be easily
removed from the winding barrel 6a. In addition, the guide
flange 6b formed on the other side of the winding barrel 6a
in the axial direction thereof prevents the operation of
removing the covering tape 1b from the winding barrel 6a
from being smoothly performed. Therefore, an operator
inserts a tool or a finger between the guide flange 65 and the
covering tape 1/ so as to remove the covering tape 1b
forcibly from the winding barrel 6a by pressing the covering
tape 15 toward the open side of the winding barrel 6a. It
takes much time and labor to perform this operation. While
this operation is being performed, component supply opera-
tion is suspended and hence apparatuses have a low opera-
tion rate.

In order to solve this problem, the present applicant
previously a component supply apparatus. In this apparatus,
a portion of the periphery of the winding barrel of the reel
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is movable inward in the radial direction thereof to separate
the covering tape from the winding barrel easily by sepa-
rating the portion from the inner peripheral surface of the
covering tape.

The apparatus is capable of easily removing the covering
tape {rom the winding barrel, but has a complicated reel
construction. Thus, the apparatus 1s expensive and problems
are likely to occur.

SUMMARY OF THE INVENTION

The present invention has been developed with a view to
substantially solving the above described disadvantages and
has an object to provide an improved component supply
apparatus having a simple winding construction and yet
allowing a covering tape to be removed easily from a reel.

In accomplishing these and other objects, according to
one aspect of the present invention, there is provided a
component supply apparatus for sequentially supplying
components to a predetermined position by separating a
covering tape from an accommodating tape.

The apparatus includes a reel around which the separated
covering tape 1s wound. The reel comprnises a reel body
inciuding a winding barrel removably mounted on a driving

shaft and a guide flange positioned at one end of the driving
shaft.

Also inelastic auxiliary ring having a rotation preventing/
engaging portion 1s removably mounted on a peripheral
surface of the winding barrel so as to wind the covering tape
on the peripheral surface thereof. |

According to another aspect of the present invention,
there 1s provided a component supply apparatus for sequen-
tially supplying components to a predetermined position by
separating a covering tape from an accommodating tape.

The apparatus includes a reel around which the separated
covering tape i1s wound. The reel comprises a reel body
including a winding barrel removably mounted on a driving
shaft and a guide fiange positioned at one end of the driving

shaft.

Also an elastic auxiliary ring is removably mounted on a
peripheral surface of the winding barrel so as to wind the
covering tape on a peripheral surface thereof.

BRIEF DESCRIPTION OF TEE DRAWINGS

These and other objects and features of the present
invention will become clear from the following description,
taken in conjunction with the preferred embodiments

thereof, with reference to the accompanying drawings, in
which.

FIG. 1A is a perspective view showing a component
supply apparatus according to a first embodiment of the
present invention;

FIG. 1B is a perspective view showing an exploded reel
for winding a covering tape thereon in the apparatus;

FIG. 2A is a partial side view showing the component
supply apparatus shown in FIG. 1A;

FIG. 2B is a partial sectional view showing the compo-
nent supply apparatus shown in FIG. 1A;

FIGS. 2C and 2D are a plan view and a sectional view
showing taped components;

FIG. 2E 1s a sectional view showing taped components;

FIG. 3A is a front view showing an auxiiiary ring which
allows the coverning tape to be removed easily therefrom in
the apparatus;
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FIG. 3B is a front view showing a reel body on which the
covering tape is wound in the apparatus;

FIG. 4 is a perspective view showing the relationship
between the reel body, the auxiliary ring, the covering tape
wound around the reel body shown in FIG. 3B, and a jig;

FIGS. 5A, 5B, 5C, and SD are explanatory views showing
the method of handling the reel body and the auxiliary ring;

FIG. 6 1s a perspective view showing a reel body and an
auxiliary ring according to a second embodiment of the
present invention; and

FIG. 7 is a perspective view showing an example of a
mounting apparatus which mounts components, in a prede-
termined position, supplied by the component supply appa-
ratus of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Before the description of the present invention proceeds,
it 1s to be noted that like parts are designated by like
reference numerals throughout the accompanying drawings.

A component supply apparatus according to a first
embodiment of the present invention is described below
with reference to FIGS. 1 through 5 and 7.

In the first embodiment, the component supply apparatus
supplies electronic components § t0 a mounting apparatus
(A), as shown in FIG. 7, for automatically mounting them on
a printed circuit board 101. The component supply apparatus
1s capable of supplying various kinds of components in
addition to the electronic components 5. A component
supply table 102 is provided alongside the mounting appa-
ratus (A). Each component supply apparatus (B) holds one
xind of component 5. The component supply apparatus (B)
holding the components 5, currently required by the mount-
ing apparatus, (A) is selectively moved to a position adjacent
the mounting apparatus (A). The component 5 is sucked by
a sucking nozzle 104 provided on a component mounting
head 103 of the mounting apparatus (A) and mounted on the
printed circuit board 101. The printed circuit board 101 is
placed on an XY-table 106 movable in an X-direction and a
Y-direction perpendicular to each other. The component 5,
sucked by the sucking nozzle 104, is transported to a
mounting posttion where it is mounted on the printed circuit
board 101 at a predetermined position thereof, while the
position of the XY-table 106 is being controlled in the
XY-directions. Instead of moving the XY-table 106, the
sucking nozzle 104 may be moved in the XY-directions.

In the component supply apparatuses (B), each of the
components S 1s accommodated in a component-accommo-
dating portion 1c¢ provided at predetermined intervals along
the longitudinal direction of a component-accommeodating
tape la as shown in FIGS. 2C, 2D, and 2E. The taped
component (component in taping) 1 is covered with the
covering tape 1b is handled as shown in FIGS. 1A, 1B,
FIGS. 2A, and 2B. As shown in FIG. 1A, the taped com-
ponents 1 are wound around a reel 105 which is rotatably
and removably mounted on a supporting shaft 11 positioned
at the rear end of a component supply guide 2.

In the component supply apparatus (B), the taped com-
ponents 1 which are wound around the reel 105 are pulled
out therefrom along the upper surface of the component
supply guide 2 as described previously and moved toward a
component supply hole 4 formed in a pressing cover 3 and
extending between the upper surface of the component
supply guide 2 and the pressing cover 3 covering the leading
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end of the component supply guide 2. While the taped
components 1 are being moved, the covering tape 1b is
separated from the accommodating tape 1a accommodating
the components 5. The covering tape 16 is wound around a
winding barrel 6a of the reel 6 which is made of resin. The
component accommodating portion 1c of tape 1a is uncov-
ered as a result of the separation of the covering tape 15 and
1s transported to the component supply hole 4. In this
manner, each of the components 5 is picked up by the
sucking nozzle 104 through the component supply opening
4.

In order to transport the taped components 1, the com-
ponent supply apparatuses (B) has a sprocket 12 at the
leading end of the component supply guide 2. The taped
components 1, pulled from the reel 105 and pressed by the
pressing cover 3, are moved by the rotation of the sprocket
12, with feeding holes 1f formed on the component-accom-
modating tape la in engagement with gear teeth of the

sprocket 12.

Referring to FIG. 1B, the reel 6 includes a driving-side
reel body 6f comprising a driving shaft 64 mounted on a
supporting shaft 13, installed on a middle upper portion of
the component supply guide 2, via a one-way clutch 14 in
such a manner that the driving shaft 6d rotates only in the
winding direction of the covering tape 16 shown by an arrow
(C) of FIG. 1B. A guide flange 6e is positioned at one end
of the driving shaft 64 in the axial direction thereof. A
winding-side reel body 6c having a winding barrel 6a and a
guide flange 6/ 1s positioned at one end of the winding barrel
6a in the axial direction thereof. The driving shaft 6d of the
driving-side reel body 6f1s axially inserted into the winding
barrel 6a of the winding-side reel body 6c. Then, the reel
body 6c is rotated in the direction shown by an arrow (D) of
FIG. 1B so as to engage each engaging portion 6/ formed on
the inner periphery of the winding barrel 6a with each
engaging portion 6; formed on the periphery of the driving
shaft 6d. In this manner, the reel body 6¢ can be prevented
from being removed from the driving shaft 64 and further,
the reel body 6c¢ rotates in engagement with the driving shaft
64 which rotates.in the tape-winding direction shown by the
arrow (C) of FIG. 1B. That is, the rotation of the driving
shaft 6d in the above-described direction shown by the
arrow (C) allows the covering tape 15 to be wound around
the winding barrel 6a. As shown in FIG. 1A, FIGS. 2A and
2B, the covering tape 15 is pulled out from a slit 15 formed
in the vicinity of the component supply hole 4 of the
pressing cover 3 and can be reliably wound around the
winding barrel 6a by the guide of the flanges 6b and 6e.

In the periphery of the driving shaft 6d, there is provided
a ratchet mechanism 108 comprising a ratchet gear 107
provided on the outer surface of the guide flange 6¢ integral
with the dniving shaft 6d. A feed lever 110 is pivotally
mounted on the supporting shaft 13. The lever 10 is pivoted
by being pressed downward in a direction shown by an
arrow (E) of FIG. 7 and FIG. 1A by an operation mechanism
111 provided at the component supply position shown in
FIG. 7. The sprocket 12 is driven through a link/lever
mechanism 112 and the ratchet mechanism 113 interlocked
therewith, and the reel 6 are driven through the ratchet
mechanism 108. As a result, the taped components 1 are
moved a predetermined amount, and one component 5 is
supplied to the mounting apparatus (A) and a predetermined
amount of the covering tape 15 is wound around the winding
barrel 6a simultaneously. Needless to say, various modifi-
cations of this driving mechanism can be made.

In replacing the kind of the component 5 to be supplied to
the mounting apparatus (A), it is necessary to remove the
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covering tape 1b from the reel 6. To this end, the reel body
6c, having the winding barrel 6a and the guide flange 65
posttioned at one end thereof, is separated from the driving
shaft 6d and the driving-side guide flange 6e, and then the

covering tape 15 1s removed from the winding barrel 6a of 5

the reel body 6c¢ separated and then made independent.

As described previously, the covering tape 15 is wound
around the winding barrel 6a of the reel 6 by separating the
covering tape 16 from the accommodating tape la. As a
result of separation resistance, the covering tape 15 is wound
comparatively tight and close around the winding barrel 6a
of the reel 6. Accordingly, the wound covering tape 1b
cannol be easily removed from the winding barrel 6a. In
addition, although no guide flange is formed on one side of
the winding barrel 64, the guide flange 60 formed on the
other side of the winding barrel 6a, in the axial direction
thereof, prevents the operation of removing the covering

tape 1b from the winding barrel 6a from being smoothly
performed. Therefore, an operator inserts a tool or a finger
between the guide flange 6b and the covering tape 15 so as
to remove the covering tape 16 forcibly from the winding
barrel 6a by pressing the covering tape 15 toward the open
side of the winding barrel 6a4. It takes much time and labor
to perform this operation. While this operation is being
performed, component supply operation is suspended and
hence apparatuses have a low operation rate.

In order to solve this disadvantage, an auxiliary ring 21
made of an elastic material is mounted on the outer periph-
cral surface of the winding barrel 6a so that the covering
tapc 15 is wound around the auxiliary ring 21.

In this construction, the reel body 6c comprising the
winding barrel 6a and the guide flange 65 positioned at one
end thereof is mounted on the driving shaft 64, and the
elastic auxiliary ring 21 is mounted around the periphery of
the winding barrel 6a due to an elastic engagement therewith
so that the covering tape 16 winds around the auxiliary ring
21. Therefore, the auxiliary ring 21 is rotated without
slipping on the winding barrel 6a due to the friction caused
by the elastic engagement between the auxiliary ring 21 and
the winding barrel 6a as well as the guide flange 6b.
Therefore, the covering tape 16 can be wound easily around
the winding barrel 6a. Thus, it is unnecessary to provide a
rotation preventing/engaging portion for preventing the aux-
iliary ring 21 from slipping on the winding barrel 6a. If the
rotation preventing/engaging portion is provided, it is nec-
essary to perform a position-adjusting operation. Then, such
a position adjusting operation is not necessary in this
embodiment.

After a necessary amount of the covering tape 1b is
wound around the winding barrel 6a, the reel body 6c¢ is
removed from the driving shaft 6d, and then, the auxiliary
ring 21 is removed from the winding barrel 6a together with
the covering tape 16 wound around the auxiliary ring 21 by
utilizing the construction that one end of the winding barrel
6a in the axial direction thereof is open, namely, the con-
struction that a guide flange 1s not provided at one end of the
winding barrel 6a in an axial direction thereof and by
utilizing the elastic force of the auxiliary ring 21. At this
time, the auxiliary ring 21 can be easily removed from the
winding barrel 6a. Further, there are no obstructions such as
no guide flange of the reel in the periphery of the auxiliary
ring 21 and the covering tape 1b. Thus, as shown by
imaginary lines of FIG. 5C, separation force (F) can be
applied to the auxiliary ring 21 at necessary positions of the
auxiliary ring 21 and the covering tape 15 with fingers of
both hands. The use of the auxiliary ring 21 provides a
tape-winding construction which is simple and hardly fails
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and allows the covering tape 16 wound around the auxiliary
ring 21 to be removed from the winding barrel 6a easily and
rapidly, thus accomplishing the replacement of the compo-
nents S in a short period of time.

As shown 1n FIG. 3, an open portion 21a is formed on the
auxiliary ring 21 so that the auxiliary ring 21 is elastically

flexed. That 1s, the flexure of the open portion 21a enables
the auxiliary ring 21 to be mounted easily on the winding

- barrel 6a and the auxiliary ring 21 to be removed easily from

the covering tape 1b because the auxiliary ring 21 is flexed
radially inwardly. Therefore, the open portion 21a facilitates
the 1nstallation of the auxiliary ring 21 on the winding barrel
6a and its removal therefrom and the separation of the
auxiliary ring 21 from the covering tape 1b. Resin such as
polyacetal 1s preferably used as the material of the auxiliary
ring 21 because polyacetal has an appropriate degree of
deformation and is durable. Elastic materials other than
polyacetal may be used.

As shown in FIG. 3, one side 215 of the open portion 21a
of the auxiliary ring 21 is bent inward. Thus, the auxiliary
ring 21 engages the winding barrel 6a with a higher elastic
force due to the formation of the bent portion 21b, thus
improving a force for preventing the auxiliary ring 21 from
slipping on the winding barrel 6a when the auxiliary ring 21
is fitted on the winding barrel 6a. Further, when the auxiliary
ring 21 is removed from the winding barrel 64, the auxiliary
ring 21 1s inwardly returned by its elasticity to the original
configuration toward its center. Hence, the covering tape 1b
can be removed from the auxiliary ring 21 very easily. It is
possible to bend the other side of the open portion 21a
inward {o increase the elastic force of the auxiliary ring 21.

The auxiliary ring 21 has two rotation preventing/engag-
ing portions 21c¢ formed at the inner periphery thereof in
such a manner that the rotation preventing/engaging portions
21c are symmetrical with each other with respect to the
center of the auxiliary ring 21. The two rotation preventing/
engaging portions 2lc engage two of four grooves 6k
formed on the outer periphery of the winding barrel 6éa of the
reel body 6c. Thus, the auxiliary ring 21 is prevented from
slipping on the winding barrel 6a during rotation. Although
the two rotation preventing/engaging portions 2lc are
formed on the auxiliary ring 21 in this embodiment, any
number of rotation preventing/engaging portions 21¢ can be
formed on the auxiliary ring 21. It is possible to form the
rotation preventing/engaging portions 21c, on the auxiliary
ring 21, which engage concaves or holes formed on the
guide flange 65 of the reel body 6c.

The provision of the rotation preventing/engaging por-
tions 21c is sufficient to prevent the auxiliary ring 21 from
slipping on the winding barrel 6a during rotation. Hence the
covering tape 15 can be wound reliably around the winding
barrel 6a without any slip.

Accordingly, it is possible to prevent the elastic force of
the auxiliary ring 21 from acting in installing the auxiliary
ring 21 on the winding barrel 6a and removing it therefrom
to make the installing and removing operation easy and
allow the elastic force of the auxiliary ring 21 to inwardly act
in separating the auxiliary ring 21 and the winding barrel 6a
from each other.

As described above, the auxiliary ring 21 elastically
engages the winding barrel 6a and in addition, by some
possibility, the auxiliary ring 21 is pressed with a great force
against the winding barrel 6a by a pressure applied thereto
by the covering tape 15 wound around the auxiliary ring 21.
Thus, a plurality of, e.g. four jig-inserting holes 6m pen-
etrating from the outer surface of the guide flange 6b to the
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inner surtace thereof are formed at four positions of the
guide flange 6b of the reel body 6¢ in a circumferential
direction such that the four positions are slightly radially
outward of the periphery of the winding barrel 6a. The
jig-inserting holes 6m allow the auxiliary ring 21 to be
removed from the winding barrel 6a easily and rapidly
together with the covering tape 1» wound around the aux-
iliary ring 21, by inserting pressing pins 22q of a jig 22 from
the outer surface of the guide flange 65 into the jig-inserting
holes 6m in a direction shown by an arrow (G) in FIG. 5B.

The positions of the grooves 6k of the winding barrel 6a

correspond to those of the jig-inserting holes 6m. The
grooves 6k also may be used to receive the pressing pins
22a. Therefore, a circle including each outer diameter of the
four pressing pins 22a can be set to be larger than the
thickness of the auxiliary ring 21. That is, the four pressing
pins 22a are so located that when the four pressing pins 22a
are inserted into the four jig-inserting holes 6m, the four
pressing pins 22a are outwardly projected from the outer
periphery of the auxiliary ring 21 so as to be capable of
pressing the auxiliary ring 21. Thus, the pressing pins 22a
press the auxiliary ring 21 reliably in removing it {from the
winding barrel 6a.

Referring to FIG. 4, the jig 22 has outer and inner
threaded holes 22¢ which are concentrically positioned on
different two circles on the jig 22 and the pressing pins 22a
have threaded portions 22b, and then the threaded portions
22p are screwed into the inner threaded holes 22¢ of the jig
22. Hence, the jig 22 is applicable to different size winding
barrels 64, i.e. barrels having different diameters, by adjust-
ing the installing position of the pressing pins 22a. The
number of the threaded holes 22c¢ on the outer side is greater
than that of those on the inner side so that the pressing pins
22a can press the auxiliary ring 21 having a larger diameter
reliably in removing the auxiliary ring 21 from the winding
barrel 6a. The number of pressing pins 22a can be appro-
priately altered as necessary.

FIG. 5A through 3D show the method of handling the reel
body 6¢c and the auxiliary ring 21. That is, FIG. 5A is a
perspective view showing the state of mounting the auxiliary
ring 21 on the winding barrel 6a; FIG. 5B is a sectional view
showing the state of removing the auxiliary ring 21 with the
covering tape 16 wound around the auxiliary ring 21 from
the winding barrel 6a with the jig 22; FIG. 5C is a sectional
view showing the state of separating the covering tape 1b
from the auxiliary ring 21 which has been removed from the
winding barrel 6a; and FIG. 5D is a perspective view
showing the auxiliary ring 21 and the covering tape 1b
separated from the winding barrel 6a.

A component supply apparatus according to a second
embodiment of the present invention is described below
with reference to FIG. 6.

An auxiliary ring 31 according to the second embodiment
1S made of an inelastic material such as resin or metal, for
example, aluminum unlike the auxiliary ring 21 which is
made of an elastic material in the first embodiment.

The auxiliary ring 31 has two rotation preventing/engag-
ing portions 3la each of which removably engages an
engaging pin 32 formed on the outer periphery of the
winding barrel 6a of the reel body 6c¢. As in the case of the
auxiliary ring 21 according to the first embodiment, the
covering tape 1b is wound around the peripheral surface of
the auxiliary ring 31. The rotation preventing/engaging
portion 31a consists of slits formed at two positions in the
peripheral surface of the auxiliary ring 31 in such a manner
that the two slits are symmetrical with each other with
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respect to the center of the auxiliary ring 31. The slits
removably engage the engaging pins 32 formed at two
positions of the peripheral surface on the winding barrel 6a.
The two engaging pins 32 are symmetrical with each other

- with respect to the center of the winding barrel 6a. Thus, the

auxiliary ring 31 1s prevented from slipping on the winding
barrel 6a during rotation. The rotation preventing/engaging
construction may be composed of grooves and projections
which engage with each other, similar to the first embodi-
ment. Further, the rotation preventing/engaging construction
may be formed on the guide flange 6b. The rotation pre-
venting/engaging construction according to the second
embodiment is applicable to the auxiliary ring 21 according
to the first embodiment.

The rotation preventing/engaging construction prevents
the auxiliary ring 31 from slipping on the winding barrel 6a
and allows the auxiliary ring 31 to rotate as an integral part
of the winding barrel 6a. Therefore, the auxiliary ring 31
enables the covering tape 15 to be wound around it reliably.
Further, the auxiliary ning 31 can be removed from the
winding barrel 6a, together with the covering tape 15, more
easily than in the case of the first embodiment because the
auxiliary ring 31 1s inelastic and hence can be prevented
from engaging the winding barrel 6a with a great force.
Similarly to the first embodiment, the covering tape 15, can
be separated from the auxiliary ring 31 easily by applying a
separation force (F) to necessary portions of the covering
tape 1/ and the auxiliary ring 31.

The auxihary ring 31 has a removal preventing/engaging
portion 31/ at each of the rotation preventing/engaging
portions 3la which engages the engaging pin 32 of the
winding barrel 6a. In this embodiment, the slit defining the
rotation preventing/engaging portion 31a 1s bent formed in
an L-configuration to define the removal preventing/engag-
ing portion 31b. The removal preventing/engaging portion
31b engages the engaging pin 32, thus preventing the
auxiliary ring 31 from being removed from the winding
barrel 6a. Needless to say, the removal preventing/engaging
portion 315 may have other constructions.

The removal preventing/engaging portion 315 prevents
the auxiliary ning 31 from being removed from the winding
barrel 6a even though the auxiliary ring 31 is loosely
engaged with the winding barrel 6a, thus preventing trouble
from occurring.

According to the above construction, while the compo-
nents accommodated 1n the accommodating tape are being
moved to a predetermined position, the covering tape is
separated from the accommodating tape and then, wound
around the winding barrel of the reel. In this manner, the
accommodating tape, having the component accommodat-
ing portion exposed to the outside, is fed to the predeter-
mined position.

According to the first embodiment of the present inven-
tion, the reel body comprising the winding barrel and the
guide flange positioned at one end thereof is mounted on the
driving shaft, and the inelastic auxiliary ring is removably
mounted around the periphery of the winding barrel in
engagement therewith so as to wind the covering tape
around the auxiliary ring. Therefore, the auxiliary ring is
rotated without slipping on the winding barrel due to the
engagement between the auxiliary ring and the winding
barrel. Theretfore, the covering tape 16 can be wound easily
around the winding barrel 6a. In removing the reel body
from the driving shaft and separating the covering tape from
the winding barrel for replacement of taped components or
other purposes, the auxiliary ring is removed from the
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winding barrel together with the covering tape wound
around it. The removal operation is performed by utilizing
the construction that one end of the winding barrel in the
axial direction thereof 1s open, namely, the construction that
a guide flange 1s not provided at one end of the winding
barrel in the axial direction thereof. Further, the auxiliary
rng can be removed from the winding barrel together with
the covering tape easily because the auxiliary ring is inelas-
tic and hence can be prevented from engaging the winding
barrel with a great force. Further, there are no obstructions
along the periphery of the auxiliary ring and the covering
tape. Thus, separation force can be applied to the auxiliary
ring at the necessary positions of the auxiliary ring and the
covering tape 1b with fingers of both hands. The use of the
auxiliary ring provides a tape-winding construction which is
simple. The construction hardly fails and aliows the cover-
ing tape wound around the auxiliary ring to be removed from
the winding barrel easily and rapidly, thus accomplishing the
replacement of the components in a short period of time.

The removal preventing/engaging portion prevents the
auxiliary ring from being removed from the winding barrel
even though the auxiliary ring is in loose engagement with
the winding barrel, thus preventing trouble from occurring.

According to the first embodiment of the present inven-
tion, the winding barrel has a construction similar to that of
the second embodiment, but the auxiliary ring is made of an
clastic material. The elastic auxiliary ring is removably
mounted around the periphery of the winding barrel due to
the elastic engagement therewith so as to wind the covering
tape around the elastic auxiliary ring. Therefore, the auxil-
lary ring 1s rotated without slipping on the winding barrel
duc to the friction between the auxiliary ring and the
winding barrel as well as the guide flange. Therefore, the
covering tape can be wound easily around the winding
barrel. Thus, it 1s unnecessary (o provide a rotation prevent-
ing/engaging portion for preventing the auxiliary ring from
slipping on the winding barrel which requires a position-
adjusting operation. After a necessary amount of the cover-
ing tapc 1s wound around the winding barrel, the reel body
is removed from the driving shaft, and then, the auxiliary
ring 18 removed from the winding barrel together with the
covering tape wound around it by utilizing the construction
that onc end of the winding barrel in the axial direction
thercof 1s open and by utilizing the elastic force of the
auxiliary ring. The use of the auxiliary ring provides a
tape-winding construction which is simple and hardly fails
and allows the covering tape wound around the auxiliary
ring to be removed from the winding barrel easily and
rapidly, thus accomplishing the replacement of components
in a short period of time.

The open portion 1s formed in the auxiliary ring so that the
auxiliary ring is normally elastically flexed. That is, the
flexure at the open portion enables the auxiliary ring to be
mounted easily on the winding barrel and the auxiliary ring
to be removed casily from the covering tape because the
auxtliary ring can be flexed radially inwardly. Therefore, the
open portion facilitates the installation of the auxiliary ring
on the winding barrel and subsequent removal therefrom,
and the separation of the auxiliary ring from the covering
tape.

One side (bent portion) of the open portion of the auxil-
1ary ring is bent inwardly. Thus, the auxiliary ring engages
the winding barrel with a higher elastic force due to the
formation of the bent portion, thus improving force for
preventing the auxiliary ring from slipping on the winding
barrel when the auxiliary ring is mounted on the winding
barrel. Further, when the auxiliary ring 1s removed from the
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winding barrel, the auxiliary ring is returned to the original
configuration due to the elasticity. Hence, the covering tape
can be removed from the auxiliary ring very easily.

The auxiliary ring also has rotation preventing/engaging
portions formed at the inner periphery thereof. The provision
of the rotation preventing/engaging portions is sufficient to
prevent the auxiliary ring from being rotated and slipping on
the winding barrel. Hence the covering tape can be wound
reliably around the winding barrel. Accordingly, it is pos-
sible to prevent the elastic force of the auxiliary ring from
acting in installing the auxiliary ring on the winding barrel
and removing it therefrom to make the installing and remov-
1ng operation easy and allow the elastic force of the auxiliary
ring to act in separating the auxiliary ring and the winding
barrel from each other.

The auxiliary ring elastically engages the winding barrel
and 1n addition, the auxiliary ring is compressed with a great

force against the winding barrel by pressure applied thercto
by the covering tape wound around the auxiliary ring. Thus,
jig-inserting holes penetrating from the outer surface of the
guide flange to the inner surface thereof are formed such that
the jig-inserting holes are slightly outward of the periphery
of the winding barrel. The jig-inserting holes allow the
auxiliary ring to be removed from the winding barrel easily
and rapidly together with the covering tape wound around
the auxiliary ring, by inserting the pressing pins of the jig
into the jig-inserting holes.

Although the present invention has been fully described in
connection with the preferred embodiments thereof with
reference to the accompanying drawings, it is to be noted
that various changes and modifications apparent to those
skilled 1n the art. Such changes and modifications are to be
understood as included within the scope of the present
invention as defined by the appended claims.

What 1s claimed 1s:

1. A component supply apparatus for sequentially supply-
ing components accommodated in a tape having a compo-
nent covering tape and a component accommodating tape,
said component supply apparatus comprising:

a reel for receiving the component covering tape after
separating from the component accommodating tape,

said reel including a drive shaft having first and second
ends,

a first guide flange fixedly connected to said drive shaft at
said first end of said drive shaft,

a winding barrel removably mounted on said drive shaft,
and

a second guide flange connected to said winding barrel

and removably positioned at said second end of said
drive shaft; and

an 1nelastic auxiliary ring for receiving the covering tape
on a peripheral surface thereof, said inelastic auxiliary
ring being removably mounted on an outer peripheral
surface of said winding barrel and including a rotation
preventing portion, wherein said inelastic auxiliary ring
1s removable from said winding barrel to remove a
covering tape wound around said peripheral surface of
said inelastic auxiliary ring.

2. The component supply apparatus as claimed in claim 1,
further comprising a removal preventing portion provided
on said inelastic auxiliary ring, wherein said removal pre-
venting portion engages said winding barrel to prevent
inadvertent removal of said inelastic auxiliary ring from said
winding barrel.

3. The component supply apparatus as claimed in claim 2,
further comprising at least one engaging pin projecting from




5,598,986

11

an outer peripheral surface of said winding barrel, wherein
said rotation preventing portion and said removal preventing
portion provided on said inelastic auxiliary ring are defined
by at least one slit formed in said auxiliary ring, and said slit
engages said at least one pin to prevent inadvertent removal
of said inelastic auxiliary ring from said winding barrel.

4. A component supply apparatus for sequentially supply-
ing components accommodated in a tape having a compo-
nent covering tape and a component accommodating tape,
saild component supply apparatus comprising:

a reel for receiving the component covering tape after
separating from the component accommodating tape,

said reel including a driving shaft having first and second
ends,

a first guide flange fixedly connected to said drive shaft at
said first end,

a winding barrcl removably mounted on said drive shaft,
and

a second guide flange connected to said winding barrel
and removably positioned at said second end of said
drive shaft; and

an elastic auxiliary ring having a peripheral surface for
receiving a covering tape, said elastic auxiliary ring
being removably mounted on an outer peripheral sur-
face of said winding barrel so as to be positioned on
said second guide flange and elastically engaging said
peripheral surface of said winding barrel, wherein said
elastic auxiliary ring is removable from said winding
barrel to remove a covering tape wound around said
peripheral surface of said elastic auxiliary ring.

5. The component supply apparatus as claimed in claim 4,
wherein a plurality of jig-inserting holes are formed in said
second guide flange such that said jig-inserting holes are
located 1n positions corresponding to said outer peripheral
surface of said winding barrel.

6. The component supply apparatus as claimed in claim 4,
further comprising a rotation preventing portion formed on
said auxiliary ring and engaging said winding barrel to
prevent slipping of said auxiliary ring relative to said
winding barrel.

7. The component supply apparatus as claimed in claim 6,
wherein a plurality of jig-inserting holes are formed in said
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second guide flange such that said jig-inserting holes are
located in posittons corresponding to said outer peripheral
surface of said winding barrel.

8. The component supply apparatus as claimed in claim 4,
wherein said elastic auxiliary ring has two opposing ends,
and at least one end of said elastic auxiliary ring normally
cxtends inwardly of said ring.

9. The component supply apparatus as claimed in claim 8,
wherein a plurality of jig-inserting holes are formed in said
second guide flange such that said jig-inserting holes are
located in positions corresponding to said outer peripheral
surface of said winding barrel.

10. The component supply apparatus as claimed in claim
8, further comprising a rotation preventing portion formed
on said auxiliary ring and engaging said winding barrel to
prevent slipping of said auxiliary ring relative to said
winding barrel.

11. The component supply apparatus as claimed in claim
10, wherein a plurality of jig-inserting holes are formed in
said second guide flange such that said jig-inserting holes
are located 1n positions corresponding to said outer periph-
eral surface of said winding barrel.

12, The component supply apparatus as claimed in claim
4, wherein said auxiliary ring has an open portion defining
two opposing ends.

13. The component supply apparatus as claimed in claim
12, wherein a plurality of jig-inserting holes are formed in
said second guide flange such that said jig-inserting holes
are located in positions corresponding to said outer periph-
cral surface of said winding barrel.

14. The component supply apparatus as claimed in claim
12, further comprising a rotation preventing portion formed
on said auxiliary ring and engaging said winding barrel to
prevent slipping of said auxiliary ring relative to said
winding barrel.

15. The component supply apparatus as claimed in claim
12, wherein a plurality of jig-inserting holes are formed in
said second guide flange such that said jig-inserting holes
are located 1n positions corresponding to said outer periph-
eral surface of said winding barrel.

c I T T
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